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Abstract
The open bite malocclusion is challenging to most orthodontists in part because the etiology is poorly
understood. In this review we will explain the multifactorial etiology of this malocclusion. The role of
facial growth and function in the development of this malocclusion, and several other factors that often
are contributing to this malocclusion. The etiology, diagnosis and some important treatment
considerations in patients with open bite will be discussed.
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REVIEW ARTICLE

Open Bite: A Clinical Challenge for the Orthodontist
(Part I)
Ib Leth Nielsen
Department of Orthodontics, University of California, San Francisco, California, USA

ABSTRACT
The open bite malocclusion is challenging to most orthodontists in part because the etiology is poorly understood. In
this review we will explain the multifactorial etiology of this malocclusion. The role of facial growth and function in the
development of the malocclusion, and several other factors that often are contributing to this malocclusion. The etiology,
diagnosis and some important treatment considerations in patients with open bite will be discussed. Taiwanese Journal
of Orthodontics 2022;34(1):1e9
Keywords: Open bite; Etiology; Development; Differential diagnosis; Compromised airways; Function; Role of facial
growth

INTRODUCTION

W

hen a young person shows up for an
initial consultation in the orthodontic ofﬁce, and the clinician sees an open bite, most of
the time a few red ﬂags go up as this bite problem
is challenging for most orthodontists. The open
bite malocclusion is often difﬁcult to treat successfully, and the long-term stability is frequently
questionable. In this article we will discuss the
etiology, diagnosis, and treatment aspects of this
malocclusion to cast some light on some of the
more important considerations when planning
treatment and retention.
Etiology of dento-alveolar open bite
Openbite, often seen in the orthodontic ofﬁce, can
have several etiological factors involved that all
must be considered prior to treatment. This malocclusion can in some cases be a very simple problem
such as a ﬁnger sucking habit, in other cases the
causes can be more complex and even be of multifactorial origin (Figure 1).

It is important that the orthodontist does not initiate
treatment before a detailed diagnosis has been
established as few malocclusions have a greater tendency to relapse after treatment than open bites if the
causal factors are not taken into consideration. The
reason for the dento-alveolar open bite can vary from
being the result of a habit, such as ﬁnger sucking,
tongue thrust or even extensive use of a paciﬁer. An
example of the deleterious effect of intense ﬁnger
sucking can be seen in Figure 2.
Another typical cause of open bite is anterior
tongue thrust. This habit does not by itself create an
open bite but is secondary to an already existing
open bite from for instance previous ﬁnger sucking.
In that case the tongue is either placed between the
upper and lower incisors at rest and keeps them
from erupting or is active during swallowing as a
thrust. The tongue's function here is to help create a
seal with the lips during swallowing. An example of
this is seen in Figures 3 and 4.
Open bite and airways
As seen from this list of etiological factors, there
are numerous possible etiological factors involved
in the development of open bite.
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Figure 1. Examples of open bites with different etiology. Some developed early others late during the growth period and all have different etiological
background. The effects of a ﬁnger sucking habit, compromised airways due to adenoid or tonsils, idiopathic condylar resorption, long-term intubation, and excessive mandibular growth are all represented here.

The two lists shown in Figure 5 include the most
common airway problems that can cause an open
bite. These possibilities should be in the mind of the
clinician when examining a new patient that presents with an open bite.
The deleterious effect on the occlusion of
compromised airways cannot be overstated as
demonstrated by the ﬁndings of several studies by
Aronson et al.3,4 Their studies focused primarily on
the role of adenoids. The results showed that
enlarged adenoids affect not only the occlusion,
creating an open bite, but also affects the general
facial development of a child. The following is an
example of a patient with enlarged adenoids to
illustrate the problem (Figures 6 and 7).
Another important common cause of compromised airways is enlarged tonsils. Similar to adenoids over developed tonsils can affect facial
development and the occlusion and cause an open
bite to develop. This development affects the
posture of the head, dentition, position of the hyoid
bone and tongue. With respect to the inﬂuence of
tonsils it has been reported that enlarged tonsils can
result in an increased anterior face height, a retrognathic mandible and retroclined upper and lower
incisors in series study of Behlfelt K.5e8 An example
of a patient with excessive tonsillar tissues can be
seen in Figure 8.

The effect of compromised airways on facial
development can be seen in Figure 9 that show two
young patients with severely increased facial height
and greatly enlarged adenoids supporting the
notion that mouth breathing leads to an increase in
anterior face height. Both subjects are in their mixed
dentition and dento-alveolar compensation almost
completely masks the skeletal open bite. The increase in face height is the result of an open mouth
posture that promotes upper posterior tooth eruption. Dento-alveolar compensation has to a great
extent masked the vertical skeletal open bite but left
them with a horizontal open bite.
Compromised airways
Among the many different causes of compromised airways, listed in Figure 5 A, B, one often
overlooked is enlarged nasal turbinates. In a study
comparing images of the upper airways on lateral
headﬁlm with cone-beam computed tomography
(CBCT) of the same subjects we found that the
lateral headﬁlm provided sufﬁcient information
of enlarged adenoids to be useful for referral for
ENT evaluation, but we also noted that enlarged
inferior turbinates frequently was found in patients
with adenoid problems as revealed in CBCT
(Figure 10).9
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Figure 2. (A, B) A ﬁve-year-old boy with anterior open bite and Class II malocclusion due to an extensive ﬁnger sucking habit. The habit has caused
retroclination of the lower incisors, a narrow upper dental arch and Class II malocclusion. At the request of the parents his malocclusion was treated
at this stage. The ﬁrst step in treatment was to insert an upper Hawley retainer with a crib to keep the ﬁnger and tongue under control. The appliance
included an expansion screw for widening of the upper dental arch. Second step was a functional appliance a so-called “Bionator.” This appliance
was used primarily at night, during daytime he continued to wear the retainer to maintain habit control. B. Fourteen months later normal occlusion
had been achieved albeit with an edge-to-edge anterior occlusion due to the small deciduous teeth.1

Open bite and speech

treatment. In many instances it is preferable if the
orthodontic treatment of the open bite is done ﬁrst
as bite closure often can treat the speech problem
which should be decided in collaboration with the
speech specialist.

An often-overlooked problem in patients with
open bite is speech problems. Early diagnosis is
very important here as impaired speech is difﬁcult
to correct if not done early in life. Young patients
with an anterior open bite frequently have difﬁculty
pronouncing the letters “s” and “t” without a lisp.
The orthodontist should always check for this at the
initial consultation so the patient can be referred to
a speech specialist for evaluation and possible

Differential diagnosis
Open bites can be divided into those that are
primarily dento-alveolar and those that are skeletal
in nature. The cephalometric analysis can provide
3
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Figure 3. A 7-year-old girl that for years has been a thumb sucker and with great intensity as seen by the misshaped anterior part of the maxilla. Now
that she has stopped the habit the tongue has replaced the ﬁnger.

“skeletal malocclusion.” In a case with a normal or
reduced vertical jaw relationship open bite it is
referred to as a dento-alveolar open bite.10

this information when we measure the vertical jaw
relationship (Figure 11). In cases with an increased
vertical jaw relationship and an open bite we call it a

The skeletal open bite
Whereas a skeletal open bite can develop during
growth because of compromised airways an open
bite can also be the result of an inherited facial
growth pattern. The mandibular growth pattern in
those subjects is characterized by upward backwards growth of the condyles with a very limited
vertical component (Figure 12).11e13 As a result, orthodontic treatment is often complicated and there
is a big risk of causing further bite opening during
treatment if the wrong mechanics are used.1
Mandibular morphology is often somewhat
confusing in the skeletal open bite cases and can make
the clinician think that all high angle case growth the
same way. The inclination of the mandible has
frequently been used as an indicator of the growth
pattern of the mandible, however, as shown by Bj€ork,
this is often incorrect and even misleading.13 The

Figure 4. A maxillary Hawley retainer with midline expansion to permit
transverse expansion of the upper arch and an anterior crib to prevent
the patient from interposing here tongue during swallowing and at rest.

Figure 5. A. Abbreviated list of possible etiological factors in open bite patients. Notice the different types of airway problems listed. B. Upper airway
problems that can inﬂuence breathing. Fabiana et al.2
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Figure 6. A 6-Year-old boy with an anterior open bite, Class II occlusion and narrow upper and lower dental arches. The lateral cephalometric
headﬁlm shows the size of the adenoids (red arrows) that prevent the patient from breathing through the nose. The head ﬁlm on the right shows the
airways after the adenoids had been removed surgically.

appearance. It was in most cases associated with and
anterior open bite, due to the facial growth pattern.14

difference in terms of mandibular morphology between subjects that rotate forward and those that
rotate backwards is illustrated in Figure 13. Notice the
difference in shape and inclination of the lower border
and in the inclination of the mandibular symphysis
between the two types of growth pattern.1

Initial clinical examination and records
A great number of open bites are initially the
result of oral habits in the form of extended use of a

The long-face patient
The long-face syndrome was a term introduced by
Proﬁtt et al. to describe the characteristics of subjects
with and increased anterior face height, a retrognathic chin and a bimaxillary protrusive
The Upper Airways
ch. Cartilaginous nasal septum
E. Ethmoid bones
F. Frontal bone
M. maxilla
SP. Soft palate
N. Nasal bone
O. Occipital bone
S. Sphenoid bone
V. Vomer

Figure 8. Young boy in the late mixed dentition with enlarged tonsils
(blue arrows) and severe anterior open bite. The chronically
inﬂamed enlarged tonsils have made him a mouth breather. As a
result of a frequently sore throat, he keeps his tongue in a less
painful anterior position promoting a tongue thrust preventing the
bite from closing.

Tonsils (blue arrows)
Adenoids (red arrows)

Figure 7. Structures of the upper airways. The adenoids located in the
upper part of naso-pharynx marked with red arrows. Tonsils located at
the base of the tongue (blue arrow).
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Figure 9. Two boys in the mixed dentition with pronounced increase in their anterior face height. Notice the excessive amount of adenoid tissue in both
cases (blue arrows).

Figure 10. The inferior turbinate can protrude signiﬁcantly into the nasopharyngeal airway space thus contributing to severe airway restrictions in
some patients. This unfortunately is not clearly visible on the lateral headﬁlm only on the 3D scan.9
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paciﬁer or a habit which can involve ﬁnger sucking
on the thumb or several ﬁngers at the same time.
The most important action here is to inform the
parents about the deleterious results of this habit
and encourage it to be discontinued. In some
instance the open bite will close spontaneously once
the habit is stopped. In other cases, it is replaced by
a tongue habit, either in the form of a tongue thrust
or just that the tongue lies passively in front of the
mouth between the upper and lower front teeth.
The clinical examination of the patient at the
initial visit is critical as it often reveals why the patient has an open bite. The clinician should carefully
observe the patient's posture if he or she sits with
the mouth partly open, which suggests that the
person is a mouth breather. Questions should be
asked of the parents as to sleep habits, possible
snoring and excess salivation. Does the child sleep
throughout the night uninterrupted or does he or
she wake up several times suggestion a possible
sleep apnea?
The clinician should also listen to the patient's
speech and particularly for lisping on “s” and “t”
that often reveals a speech problem. Intraoral exam
should include a check for oversized tonsils. This
can be done simply by depressing the tongue using
a tongue blade while the patient says “ah.”
The clinical imaging records of open bite cases
should now a days include not only a Panorex but
also a CBCT so that the airways can be clearly
imaged, and adenoids, tonsils and the airways in
general examined.

Figure 11. Vertical measurements that describe the vertical facial components. The vertical jaw relationship is the difference in inclination
between the maxilla's palatal plane and the lower border of the
mandible.

CONCLUSION
In this review of open bite malocclusion, we have
looked at possible etiological backgrounds and the
development of this malocclusion. We have emphasized the importance of a careful initial clinical exam
and discussed possible timing of treatment. Interceptive treatment is often important to prevent
further deterioration of the malocclusion over time,
however, in some cases early treatment would be
indicated in others it should be delayed until after
puberty. We have also emphasized that if there is any
association with compromised airways these should
be attended to prior to treatment as otherwise the
outcome of the orthodontic treatment may be unstable. In a subsequent article we shall discuss indications for treatment, timing of treatment and the
possible etiological background for pathological open
bite. Finally, we will suggest treatment protocols for
both interceptive and later corrective orthodontics to
ensure long-term stability.

Figure 12. Mandibular growth in high angle case. Notice the limited
amount of vertical growth. From Bj€ork A 1968.
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Figure 13. The rotational growth pattern of the two types of mandibles is mostly unrelated to the inclination of the mandibular plane but is a function
of surface modeling during growth. Bj€ork et al., 1969.13

Figure 14. The typical features of the so-called long-face syndrome. These characteristics include a retrognathic chin, a convex proﬁle, increased anterior
face height and a protrusive appearance. Notice the enlarged adenoid masses in the naso-pharynx that may have further contributed to this facial
development.
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